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LOCUS       KO-first_condition_ready_78671_MGI:101910        23877 
bp    dna     circular UNK  
DEFINITION  Mus musculus targeted KO-first, conditional ready, 
lacZ-tagged 
            mutant vector F2rl1 targeting project(s): 78671 
ACCESSION   unknown 
SOURCE      Mus musculus. 
  ORGANISM  Mus musculus 
            Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; 
Euteleostomi; 
            Mammalia; Eutheria; Euarchontoglires; Glires; Rodentia; 
            Sciurognathi; Muroidea; Muridae; Murinae; Mus. 
COMMENT     cassette: L1L2_Bact_P 
COMMENT     design_id: 87373 
COMMENT     backbone: L3L4_pD223_DTA_T_spec 
FEATURES             Location/Qualifiers 
     misc_feature    29..49 
                     /note="B4 Gateway" 
     misc_feature    74..111 
                     /note="Transcription Terminator" 
     misc_feature    complement(185..438) 
                     /note="BGH pA" 
     CDS             complement(563..1219) 
                     /note="DTA" 
     promoter        complement(1233..1745) 
                     /note="PGK promoter" 
     promoter        1746..1896 
                     /note="spectinomycin promoter" 
     CDS             1897..2907 
                     /note="SpecR" 
     misc_feature    3055..3647 
                     /note="pUC ori" 
     misc_feature    3918..3945 
                     /note="rrnB T2" 
     misc_feature    4077..4120 
                     /note="rrnB T1" 
     misc_feature    4216..4236 
                     /note="B3 Gateway" 
     misc_feature    4242..4249 
                     /note="AsiSI" 
     misc_feature    1..4274 
                     /note="Synthetic Backbone" 
     misc_feature    4275..10181 
                     /note="5 arm" 
     misc_feature    10209..10233 
                     /note="B1 Gateway" 
     misc_feature    10246..10293 
                     /note="Frt" 
     intron          10294..11168 
                     /note="mouse En2 intron" 
     misc_feature    11166..11168 
                     /note="Splice Acceptor" 
     exon            11169..11341 
                     /note="mouse En2 exon" 
     misc_feature    11353..11946 
                     /note="ECMV IRES" 
     gene            11947..15007 
                     /gene="lacZ" 
                     /note="lacZ" 
     misc_feature    15046..15289 
                     /note="SV40 polyadenylation site" 
215	
	
     misc_feature    15293..15326 
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1 ctattgaggc tattgtaata atatatgcag aaggtagcca gcactagagc cagggtggga 
61 tttgggatat gacatcaagt ggaattgctg acagatcaga tgtggaacat aagtagtcag 
121 gagcaaagca agtctttttt ttttccctta atctgaagaa ctggagggaa agaggtatgg 
181 cctgaagtga tgaggagagt gtacaaagaa aggtgaggtg ctaggcgaat acatcaatac 
241 tctagtgtga gacttaccca aaggaaatgc taggtgaata ttttatttta ttttaatttt 
301 tttaatgtat gtgtgctctg tctgcatgta cacctgcatg cccgaagagg gcatcagctc 
361 cttttataga tgatcatgag tcaccatgtg gttgctggca attgaactca ggatctgtgg 
421 aagagcagtc agtgctctta gtcagagagc catctcccca gtctctggat gaatatgttc 
481 tgtctgtcct ggagaaatct agggtagaaa aagttgtgga gttgctaata tatacagtac 
541 ttcaaaccac aggagtggat caatcaacca atgaacaaat acacattttg gaaagaaact 
601 caaaagatta acccagagtg tagagaggcc agcagtgtgg taccaccatc agaggatcaa 
661 ctgccaatga ggagactcaa gggcaggtgg gacctgggga ggtcaactgt atcatttcta 
721 aagttgggta ttaggagcct ggaaagtgac taaaggattt atcatgtaaa agaagtttat 
781 tgctagcctt atcgagcatg tctgctcaat ggatgggtga atgaatcgag cagcttttct 
841 tccagctata gctggccagg gacttcactg ttccaggaag agtcacttgt ttttaacaaa 
901 ataaatgaat aatgcagaat tctgtttctt ttttttaaaa gacttattta tttattatat 
961 gtaagtacat tgtagctgtc ttcagacact ccagaagagg gagtcagatc tcgttatgga 
1021 tggttgtgag ccactatgtg gttgctggga tttgaactct gaacctttgg aagagcagtc 
1081 gggtgctctt acccactgag ccatctccgc cagcccagaa ctctgtttct tttcttgcct 
1141 cttctcccac agtctaaatg tcctcttcaa attacagtga gtggaaaaac acaggaagcc 
1201 ccctgtctct ggcacccagg cactcaggtg tcagctattc ctgagtgttt cacagattca 
1261 tgcaatagat accccaaggc tgttcaggca aatgaatcat cagattaaaa agaaaaaaaa 
1321 agctgcaaga tttgagaaaa acacctgcaa aactgtcgtc tatgaatata cttcatttgt 
1381 tcattttgac tgctcgggag acagtggcag gtggatctct gtgagttcaa ggtcagcctg 
1441 gtctctagag tttcaggaca gctaacatta cacagagaac cttgtctcaa aactcccctc 
1501 ccccctccaa tcacattaac taattaatta ctgtggtggt gctggggttg aaattcagag 
1561 ctttgagtat gcctggcaag ctctttaccc ctgaaataca tccccagacc aataaaccac 
1621 catcttgaaa ttattaacgg atagcattgt tcactagaac catttcttgg aaattttggt 
1681 gattcaaact cagttcctat gacgtgagtg tctgtggagc ttggaagcgt ctggaggctt 
1741 acacatggtt ctctgaagag aaggatttct cactgaaggc aatcaccaaa cagcggctct 
1801 ctcttctgtg ccaggcgagg tcggtgctac ttcatgggca tcctcaaatg cactctacaa 
1861 gaaaggagcc actatcatgg ccagataaca tggtggtaat tacactgtat gaggtaggaa 
1921 agactggagg atcatcagag atgaactggt gtctctcttc aggagtaggc tggccctttt 
1981 cagaatggga ttctgttgag taggctcagc atcatccaaa ctgaggtgtt ttagggcagg 
2041 aagggcagag acagcagcat acaccagggc agttaacaga cgacccaggg cgtgggcctt 
2101 cttgaacaaa gaggttagtt tccatgttct atcccaggat cagtgaatca accctccaga 
2161 gaggaacttg gaccctacca tagaaaaaac accccagagg acctcactgc tgcacagtgg 
2221 tcccttgagt catcactggc tactttagaa ttgtccagga tcatgtatgt aggtacacac 
2281 acactacata aatacataaa cacatgtaaa aagaacacat taaaatacta acttatggcc 
2341 ccactctctc ctagttcttc ccttcctggt aacagcattt ctttgtatag atctggctgt 
2401 cctggaactc tctccaaaga cctggctggt ctcaaactca gaattccaac agcctctgcc 
2461 tcccaagttc tgggactaaa ggtgtgtgcc accaccgcct ggccgctttc acctattgat 
2521 tgacataagg aatgtttagg ttagattaca ctctgtgctt ttagaagtca attttctgaa 
2581 gggagggtcc tggagccaca ccctgaaagc tgtggtacag gcggtggggc aggtactcct 
2641 gagagaaagg aaagattttt gttctacttc atatcagaac ctcgttttat ccctaggtgt 
2701 ctttaaatag acaaaatgct aatcccattt ccataagtga gaaatcaaaa catagtgtga 
2761 atagtttatc caaggttata gaggcacaga aggagagaag ccagaccaca cccaaggcta 
2821 cacaaaggaa aaagctaagt tccattcaca ttcccaaaga acttctttga gacacagcca 
2881 cgggagaccc ctccagagat gttccattaa agagaattgt ctcaaccctt gggctgcttt 
2941 ttctgaccac tcttgagtgt gtgtccgtgt ccattacctg tccatttctg ttatctagaa 
3001 aggaagcatt ctattttcat ggcctattca ggaccatttg cttctcttcc tttgatttct 
3061 ggctgtgtgt gatcccgttg gggcagaatg aacaggcaga agactaacca tccatcaggc 
3121 atgttgaggt gtgacccaga tcttgcatca gatggaagct gcattctaca cacttatggg 
3181 acatggcggt gaccacttgg ctcaaggctg cgcagatatt aataactatc aacagtgact 
3241 gcctgaccct tccctctgga gtggaacccc tctgcaacat gccaggtgga tgtcctcaaa 
3301 cctgagagaa atggctaact ccggtctctc ttctaactct gtcatcattt cagagctgtc 
3361 caggactgca gccagccctt cctacattga aatcccctct ccgtggagac acctgctttg 
3421 ggctcatccg agtctcttcc gtttatgaat ccttccagta tcttctctgt aattcaaacc 
3481 acagttttct tgaacaacag taaagtctga cttattgtcc tagttttaat ttatttttaa 
3541 gatagggttc tactatgtag cccaaatggt ctccaattct ttatgctcct gcctctgtct 
3601 ctgtggggga gattcactct ggtccttgga catgctaagc atgtgctcta ctaccaagct 
3661 acacacccca acccatgctt atatatttct ttggaacatg ggatcacgat gcagaagaga 
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3721 cccgagtgga atcaggtata gagcaacaag ttgtggacaa atttcagtca tagacttgag 
3781 cttggacatt tacaaactgt gccaaagaac tgtgtaaccc cagaggcagc aaacattcta 
3841 agttccatct cctattctgt aaaatgggaa gacagatgga gcgggcacat acagtgctga 
3901 gggcattaga caagctaaca gtactgaacc attggcggtt agtgcttccc acacatccag 
3961 gtttgtttaa tgacactgga taacagatga gttaatccca gaactggtgg aacaatcctg 
4021 gcaccccagc acttaggagg tcgaggctgg agaatcgtca caagtttgaa gtcaggtggg 
4081 tagtagggaa agaaagcttt cgcaaaaagg caaaccaaga caacaatcaa caaaacaata 
4141 accaacaaga acccctttca tatcggtccc gcactgccca ttacaccaca aagccttcca 
4201 caccaattac tgaagacaaa ggcaactagc atagactttc taacattcac aggatgacct 
4261 cactggttct ctgaagtaat taaaggttaa agatagtttt ggacatcgcc caggctctaa 
4321 aaccctgggt cccaaccttc ctgtcatttg cattccaatg tagccacctc accggtccag 
4381 cctcacccgc aggcgactcc agcagccaag tggacgctgg ccagcacacg ggagctacgg 
4441 tcaggctgtg ctgggccagg tggcccgggg tgtggcctgc gtaggacgtt cgagggggcg 
4501 tggtctcctg ggggcgtggt cttccgcagg tgcgtctagg ggctccggtt tcactgaaac 
4561 aggtcccgcc ccaggaaggc tcagtgaagc tcgtgttaag ggaagggacc ctgtgctcag 
4621 agtagggctc cgagtttcga accactggtg gcggattgcc cgcccgcccc acgtccgggg 
4681 atgcgaagtc tcagcctggc gtggctgctg ggaggtatca cccttctggc ggcctcggtc 
4741 tcctgcagcc ggaccgagaa ccttgcaccg ggtgagctcg agcggcgaag gaacgctctg 
4801 ggctggtggg ggaatcgggg aaggcgggca caccccctgg acactctctg tagctttgat 
4861 gggggtccct aaccaggacc aatcagccgg gacacctaag tgccaccaaa gacgcgctag 
4921 aaacaatcct ggtctgggca cttccaatct ctactcgtcg acgtggttcg gggagataag 
4981 gaaggagcgc ccgcaggact cagcctcccc tccctgcggt cgttccttta caaacactga 
5041 gtcagtaatt ggttttcgcg gaccctgcga actacgtcct atagggtctt actagacccc 
5101 cggattatag cagtttgatg gctcacgtat gggtggagtg agtgggagcc cgtgccctgg 
5161 gaagttccca cctcgagttt tacactcgca cccacccact cactgaaccc tttctttgcg 
5221 ggttgaacca cagtgttcaa gacccactcg gggctacggt acctggcatc gcagtggatg 
5281 cgctgggcac gggactcagg cggtttgaat gtcacgtggt ggtagaaggg gccctttcgg 
5341 acccttacca ggtgaaatct ccagcctaga gatttcgaga ccttcccgcc gccgggagcg 
5401 aacactggca gccacccagg tctctctctg aggctgccat gcccaaggaa ccgaactgca 
5461 ggaaagcggt tcggggcggt gctcctctgg cccgctgccg gcttgggcgt tgcagctcct 
5521 ggtgagctcg aactggccct tctagaagcc acggagacct ctgtaggctg tagggtgggg 
5581 tgggggggtg tttgctacca gtgatagcgc tattgcaaaa cccggcctgg cgtttccgtt 
5641 ctaaacttgc tgtagtctta aaggctattt ctcactttta ctttgtcgtt aagttgtaga 
5701 agagcgtcca acccctctcc gtttgcctgt catttaaagt tagaaattta aaaactcagg 
5761 aacaaagtgt gtgcaaactt aaaaaaaaag tggttggagg tgattacttt cgtgatttac 
5821 ctagtatagg aagcataccc tgattagtcg gcttcctctg ttttcagagt gaggagattg 
5881 ggaggtagag gttcctagcg tacgtggtga acttgatttt aacaacaaca acaaaaaaat 
5941 tgggttactt gttaacccga gctacttaat atcccaactt ggcttttctc tctgcataat 
6001 tatgctccat tgccggtaac tttcctaaag agttagtcta gtaacagaga ctttagatac 
6061 cgggaggtat tgggtccgtc cccccccccc cattgtaatt aaattaattt tggttaggac 
6121 acggggcacc ttgcttgcct tctttgctca tgccgcttag gtctggtctt tctgcgtgct 
6181 ccttggcctg ttaaacagca gattgagctt ggttttctcc acccccaaaa aattgtttct 
6241 cggaaagggt cccagctggg gggaggggca ctgaattgcg aatgtgacgt ttaagtcagt 
6301 ttcccacaga cacaatcact actactgtct ccctctcctg ctcccctccc cctcttccat 
6361 ctccatattt tgtttcttga tttcttgcca tgctgggcat ccaacctagg gctttgcaca 
6421 ggctgggcaa gtgctggacc gttgctattt tcctagtcac acagtcagtc catttcagtt 
6481 ttaagactgg atcttcttgg gtgtgtgttt gtttttttgt tgtagtcttc cttttcttcc 
6541 tttgaattag tctcattgtg tatccctggt tgctctgaaa ttgtctatgt tgaccacact 
6601 ggccttgaac ttgcaacact tttgtctgtt ctcctgaatg atgggattac aggaatgcac 
6661 taccatacct agacaacatt ttaaaatgta attttagaaa aattatgtgc actggtgttt 
6721 ttgcctgcat tcatatctgg gtgagggtgt tggatcccct tgaactagag ttacagacag 
6781 ttgtgagtcc acgagggtac aatgctgagg catctttcca gctcccgata acattttctt 
6841 tttttaaatt ataacattaa tatgtggtca ctgagaagag aaaacaggga aaggagaaat 
6901 ttaacggaat catcctaaac attggtactt aaaataacca cttgctaaca ttttgattta 
6961 tatctttccc atgcttttgt acatgaggaa tacataaaat acacatttct aaattagaaa 
7021 gccttgtaca agtatgggat ttaacatgta aaggtcagta acacaatttt aacagcttta 
7081 aaagatggca tatacacact aacatgcaca cacacacaca cacacaccag gtgtggccca 
7141 ggtattaggc actaaaccta gggcctctgt gtattaacca gtcactttgc cactgagcta 
7201 gagcctcagc cctaatttta cattttattt tgaggcaaag tctccttaaa ttgcgcaaac 
7261 tttcctcgag tccactaggt aacccaggtt ggccttgaac ctggggttct acttcctcat 
7321 cccgagtagc tatggttata gaccagcacc ggcaaacctg gcttcgtctt gttaaattaa 
7381 tgttttgtga acaggcacac aggatctttc cgaggtctcg tagtataaaa gaactctagt 
7441 gaacgtggag atgggacttg aggttgatgc ttggtgcctc tgccttcctc ctgttactga 
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7501 ttaaccgtga tccctcaggc ctcatgaagt ctgtatttga ctttcttatg gttttactat 
7561 ctggacaaat gttgaggaaa acagttcccc ttgggaaaaa gaaaaagagt ttgcaaagtt 
7621 cgctaaaagt gtacctagga aaggatggat aggttgaata ttaatagttg ttaatagcaa 
7681 ctgaaacctt tttttctctc catctggtgc tcccaagagt tggtagcgaa gaactctggg 
7741 aaagggccaa aacactgaga ccaagcctac caccaactgg tgtcccttaa accacagaag 
7801 gaccatcctg ctgtcctagg acttacttgc atttcaacaa taaatctata tacagtcagg 
7861 agacaggctt ctgtgcatgt tttgtagggg tgttatagct cttgtaagtt actgaaatag 
7921 ttttgatatg gagatgatta ttttgtacca tggttaaaca gtgattcaac ttttaaaaag 
7981 attgtgtcag cttgcattat gagtggccga aaacctaaga cagagagagc aaggtttgct 
8041 cttctcccga tgttctgctt caaggaaaca cactttttat agcttggaga gaggaaagcc 
8101 ttgtacaagt atgggattta acatgtaaag gtcagtaaca caattttaac agctttaaaa 
8161 gatggcatat acacactaac atgcacacac acacacacac acacacacac acacacacac 
8221 acacacacac acacaccagg tgtggcccag gtattaggca ctaaacctag ggcctctgtg 
8281 tattaaccag tcactttgcc actgagctag agcctcagcc ctaattttac attttatttt 
8341 gaggcagccc taattttaca ttttatattg agaggaccct agatttcagg ttttttgaat 
8401 aatgtacatt agagtcttat gaagcagatg acagcgtatt attttattgg tttcttgttt 
8461 acagttggct gtatatttcc tgtaggaagg tgagtgtcta atcttaggac taggggtata 
8521 gtaacttaga agcaggctga tacacaggcc cgtttcctgt ttggcagtcg tgggggctgg 
8581 gtgtggccac gaacatgagt gggtgtatgt ttttgtatgc ctgacaggaa ctgttgattg 
8641 tagccctaca aataagatgc actcagagcc aggtactctg gtgtgtcccc agttcgtagt 
8701 cacccatagt ctccgctcag ttttgaaaca ctgagcctgg tttacaacta gcatcaggga 
8761 taccagcagt ttggtatgca atacagaaag gacagagcct caaggacctt tgaactggga 
8821 cacagagtgg tttaatgtga atggctgcta ccgtttgcgt gttgtttgtg ttctgtattc 
8881 aagatcttgc tgaatagccc agacttgcct ggaactcatg atctcctgtc ccagactctt 
8941 cagtgttgag tttaaagctg ggattcccaa ctctattttg tgaggggctt ggggaggcag 
9001 cctggaaatc aagccttgtc catccatgct gggcaagcac tttaccactg aggtgcagcc 
9061 ccaaccttta cagtggtata tctgcacagg gcttggggaa tcgaagaatg acgcctcctc 
9121 ctcctcctag tctttcttcc tcttcctttt ttaaagtttt aacccgagcc atacttcttt 
9181 agttggaatg ttgttcctag ttacttcttt ctctttatca ttcttataca ttagttttgg 
9241 tacccaccac aacagcagtg atcagtaatt cttgggtaga tgtgtttcat ctctaccctc 
9301 agcctgtctt tctgtgttac ttttaatagc tttattaggg tctcgatgcc aaataatttt 
9361 cataacacac agttagccca tttaaagaga gtccagtgcc tttcggtata cttacagaat 
9421 tgtgaccatc ccagtggtca atttgaacgc attttgatga cccacaggaa tcccctttgt 
9481 tgttgcataa cagccttccc ataaccagcc ctggccactg atagtcaact ttctacctat 
9541 ggacttgcct gttctagata tttgattaga ttcacataat gtatgggctg ctgtgactgg 
9601 cttcttattt aatggtttgt ttgtttgttt tcaagactta cccatgttgc agcatgcatc 
9661 aacaacctat ttccttcctt ccttactttt tttttttttt ttttgaacac caatcatgga 
9721 ctatcacgcc cagcatgttt ggttgcatgt tttgttgctt tggttgcatg tttggttgag 
9781 tctctgagtc tcatatggct catgatggcc ttgaactcac actcaagtta gccatgttgt 
9841 gaacggaggc gttgaagctc ccgtcctcat ggagtgctgt gattagtgtg ggcttaccat 
9901 acccagtttt atagggtgct agtgatcaga cttccggctt ctggtagaag ccctccaggc 
9961 atgtagaagc tgagctatat cccagcctgt ttagttttga gatgggttct agttctgctg 
10021 gggcagacta tcaaattcct aggcttaagc aattcccata cctcagccaa ggtctgcggc 
10081 aagcataggc taccatgtct ggcttcagta cttgatcttt cttgtcattg ctaggtgcca 
10141 tctcattgtg gacacttctc gttttgttta tttgttcttc tgttgatgga cttttgagtt 
10201 gtttccattt agggctatta ggaataacgc tgctttgagt gctaaggtac aagttgtttc 
10261 atgaatatat ttaccttttt cttggggatc gtggttgatc ttcgctgtcg acttgactgg 
10321 attggaatca tcacaaaaac attcctgtgg gcatatccat gaagcgtttt cagaacagtt 
10381 ttttctaatg ttctgtttgt ttgtttggtt ggttggttgg ttggttggtt ggtttttttc 
10441 cccagacagg gtttttctgt atagccctgg ctgtcctgga gctcactctg tagaccaggc 
10501 tgatctcgat ctcagagact cactccctcg gcctcccatg tgctaggatt cgtgccctgc 
10561 cagaacagtt ctaattgagg agggaattcc tattctgagt gtggctgggc acccaccctt 
10621 tccataggct ggtcccagcc tgcgtacaag gagagggcaa actgagcatc agcatgcatg 
10681 tctaccaccc ctctccttca gagtgtgact gtctgtgtgg cattcgtgct ttgagcctaa 
10741 ggaaacactt cctcccttag ttatgtgctg aatcctagca acaagaaacc taaggcttgt 
10801 gaggatgcag gcgaagctgg cagtttggga gagagagagg gcgctcacac cagatcctag 
10861 ccgtgctgtg gctccccctc cccccatttt tgtccaccac aactgtgaag aatgtgtatg 
10921 ttgtgtctaa accacttttt tttttgagac agggtctctc tgtttagccc tggctgtcct 
10981 ggaactcact ttgtagacca ggctggcctc gaactcagaa atccacctgc ctctgcctcc 
11041 cgagtgctgg gattaaaggc gtgcaccatc acgcctaaac cactttttaa attacagccc 
11101 cccccccttc cccgattttt gtccaccaca actgtgagga atatgtatgt tgtgtctaaa 
11161 ccacttttta aattgcagcc cccctccccc atctgtgtgt gtgtatgtgt gtgtgtgtgt 
11221 gtttgaacat accattgtgt acatggggag ataagcttgt ggtgtgggac ttgtttctct 
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11281 caaccacgtg cgttctgggg ttcagagtca ggtatgccag cttggaacca agcaccttta 
11341 ctcgatgagc catcttgcca cccctggctg ctcacttttt atctctgtta catctgcgca 
11401 gatgtactgt gatcacaatg aggtcagagt ctgttccagc aagatttctt cagagtgtct 
11461 aatcatctct tattttgtgt ggccttagta gttacagaac attatgtaac tttctttggg 
11521 aacagaagaa aatggatttt ccttgcgaga actctcaagc ctcaggccac tgaccacaga 
11581 agttcagggt gctttgaatg agagcgcacc ccccaatccc caataggctc gaatatttga 
11641 atacctgctc tctagtgagt ggccctgtct ggaaggtgtg gtgttgctgg ggcaggcttt 
11701 gaggttaagt gtctccacca cttttgattt tccctctgct ttgtacttgc gtttgaaggt 
11761 gtgagttccg atcttctagt tcctgctgcc atgcctgcag cttgtggcct ggtctcccca 
11821 ccatgacaca ccctgagcgc tccggaactg taggcccaaa taacattttc cttctgaaaa 
11881 ttgccttgct cataatattg tgtcatagga acagaaaact aaccaccaat acatgcagcg 
11941 ggctgtttca ggcctggatg cctttgcaga tgagtggggt ccccagagca ctggcccact 
12001 gctcacgggt cctctgggca gctgtggagg atttacaaag cctttttatt ttaaatccct 
12061 ctaaagggct ggcaggacat gttgacattg atacaggtga ctgtgttaat ttttgaagga 
12121 ggggctaatt gaagaaagta acttttagtg tgttaaattt acaattttag atattttgct 
12181 tgaggaaatg tatgtgtaga atccatgcag gttgggcaga tctctgtgcg gtctaacatg 
12241 tagtaccagt taggtgtgat gagggatagc gagcaaaacc atggcttctg gtaatgaact 
12301 aatttttccc acataacaac tgtttaacct taggacccac acttagttac tgatttgtgc 
12361 cttagcttct tcatctataa aatgaggcaa aatagcatga gctgccttct ccgctttgtg 
12421 gtgattgtgg tacaggtgcc ttgcgtatag tgcagaccgt agtttcagac ccacagtgag 
12481 tcagtgctaa tctctatgat ggcacccatg gtcctgtaat ttgttgtggt tctatgtgcg 
12541 gcctctggca ttcggtgttc cagtccaacg tcctgtagaa atgcgtagtg gagcggtggc 
12601 tttggatccc ccctcacttc ttccagggat gtgggtagct gagcattgta atccagaggt 
12661 atgtcagggc tgggccaggg gctgggttaa agacaccttt aatcctatat aggtttcctt 
12721 gcagctgttg agtctgcaaa cacatcatta ctgtttcctt gagctgcttc aatgttagtc 
12781 agtcctggtt ctggcttaaa aaaacactcc agagaaccaa catgcattct gtatagaagg 
12841 gtattttgtg caatattcca ttatggatct atgtactaag tactgggtta ccgtgcagaa 
12901 catattcttc atggagttac ctaattcagt atctgaagaa cattgtaata ttcaggaata 
12961 atctttcttg agacatgtat cccaggctgg cctcaaactc actatgtagc tgcaggcacc 
13021 cttggattta caattatcct gcctctacct cctgagtctt ggggttacag tgtctggtac 
13081 acaataggca aacactctac caattgagct acattcccca tctccttagg aatatttgtt 
13141 ttaatttttt aattaattaa ctagagatgg gagctctata tagccctggc tggcctggaa 
13201 ttctataatt ctatcaagct ggcctcaaaa tcatagaggt ctatttgcct ctgcctccaa 
13261 agtcccatac taaaggcata tgccgctaca cctggctttg ttttaaaatt gttaagtgat 
13321 ttatgtattt tatgaatgag tagtctatct gcatggcacc tgtatgccag aagaggacat 
13381 cagaacttat tatagatggc tgtgagccac catgttgttg ctgagaattg aattcaggac 
13441 ctctggaaga gcagctagtc ctcttaaccg atgagccctc tctccagccc ttgttttaat 
13501 tttttctttt aatcttattt aatatatgag tgctctgttg catatacatc tgcagaccag 
13561 aaagagcatc agatcccatt acagatggtc acgagccacc atgcggttgt tgggaattga 
13621 actaaggacc tctgaaagaa ccagtgctct taaccgctga accatctctc cagctctctg 
13681 cccccatttt aatttttaaa aagtgctttt ttttttggac agttatagaa gaaatagaaa 
13741 caatatatat gtttacgtca aatgctttta ttttcctaag gccactgtga tgagcagagc 
13801 tataaaacaa cagatgctac tctctgggtt ctgaggtgag gggtcaggaa tgaaagtggt 
13861 ggggaaagag aatctgccca tctccagcat ccggttgggt gctgccatct ttggtgcccc 
13921 ttggcacagt gccagccttt gttcccattg tccatcatgt tgtttactct gctgttttct 
13981 ccttttctgt ccccagcttc cctatgtctt gttaaaagac cattgtcatt ggaccgaggg 
14041 cctgactgga taacctggat agtgttgtta agatcgtacc ttagggttgc aaagaccctt 
14101 gtctactggg gattaggact tgaacacctt cttttttggg tagggagcat ctttattttt 
14161 ctacagtggg tggaaaggga actgctgatc tctgtaacct ccagtgctcc tcccattacc 
14221 cctgtgtcag cgcaacgtgg tgaagcctac agaagcgaac ggtcctgtag aacctgagtc 
14281 tggaaccaga agcggatcag ataactgagc acacaatata ttagagaaag tcaggagagg 
14341 tatactgtct tccttgtcaa cgtgaacaat gttcaggtgt ttccagacgg tggaggcctc 
14401 agtctcatca ttaaagttaa attccttagc gttcaccctt cctccttcag gtcagtgagg 
14461 gaatacagga tggggcagga tgaagactgg gcttgcccgt cactgcttgg tagggttgtt 
14521 ctgtttcgct ttgctttgga tggaatctca ctatgtcacc caggctggtc tcagattcct 
14581 taagtgaaaa cagtccattc acctcagctt tccaaatagc tgagactata ggcacaacct 
14641 accacgccca gggttatttg tggtttagaa tgttcaattc atggtatgaa ggaagcatcc 
14701 taagttaaag cttgctgtta cacgctcaaa agtcagagca catttggtcc tgatgctaaa 
14761 aggcttgcct gccaactgag ctcagtggga ggatgtttat gaagccagca gagaggtggg 
14821 gaatgcctac ccattatagt atttcttgtg ggcggacaag ggaatgcctc ctggttctgg 
14881 aatctcccta ggctggcccc tggggcaggg tgtggttgac ggctaggttg aatcttggct 
14941 taaggccaga gtaggataga aaatgagaac caagacagct gatggcaaga caaggctgcc 
15001 ttactcacca aagactcggg aagagttacc acacaatcct agactgatct aaggcgcata 
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15061 acgataccac gatatcaaca agtttgtaca aaaaagcagg ctggcgccgg aaccgaagtt 
15121 cctattccga agttcctatt ctctagaaag tataggaact tcgaaccctt tcccacacca 
15181 ccctccacac ttgccccaaa cactgccaac tatgtaggag gaaggggttg ggactaacag 
15241 aagaacccgt tgtggggaag ctgttgggag ggtcacttta tgttcttgcc caaggtcagt 
15301 tgggtggcct gcttctgatg aggtggtccc aaggtctggg gtagaaggtg agagggacag 
15361 gccaccaagg tcagcccccc ccccctatcc cataggagcc aggtccctct cctggacagg 
15421 aagactgaag gggagatgcc agagactcag tgaagcctgg ggtaccctat tggagtcctt 
15481 caaggaaaca aacttggcct caccaggcct cagccttggc tcctcctggg aactctactg 
15541 cccttgggat ccccttgtag ttgtgggtta cataggaagg gggacgggat tccccttgac 
15601 tggctagcct actcttttct tcagtcttct ccatctcctc tcacctgtct ctcgaccctt 
15661 tccctaggat agacttggaa aaagataagg ggagaaaaca aatgcaaacg aggccagaaa 
15721 gattttggct gggcattcct tccgctagct tttattggga tcccctagtt tgtgataggc 
15781 cttttagcta catctgccaa tccatctcat tttcacacac acacacacca ctttccttct 
15841 ggtcagtggg cacatgtcca gcctcaagtt tatatcacca cccccaatgc ccaacacttg 
15901 tatggccttg ggcgggtcat cccccccccc acccccagta tctgcaacct caagctagct 
15961 tgggtgcgtt ggttgtggat aagtagctag actccagcaa ccagtaacct ctgccctttc 
16021 tcctccatga caaccaggtc ccaggtcccg aaaaccaaag aagaagaacc ctaacaaaga 
16081 ggacaagcgg cctcgcacag ccttcactgc tgagcagctc cagaggctca aggctgagtt 
16141 tcagaccaac aggtacctga cagagcagcg gcgccagagt ctggcacagg agctcggtac 
16201 ccggaagatc tggactctag agaattccgc ccctctccct cccccccccc taacgttact 
16261 ggccgaagcc gcttggaata aggccggtgt gcgtttgtct atatgttatt ttccaccata 
16321 ttgccgtctt ttggcaatgt gagggcccgg aaacctggcc ctgtcttctt gacgagcatt 
16381 cctaggggtc tttcccctct cgccaaagga atgcaaggtc tgttgaatgt cgtgaaggaa 
16441 gcagttcctc tggaagcttc ttgaagacaa acaacgtctg tagcgaccct ttgcaggcag 
16501 cggaaccccc cacctggcga caggtgcctc tgcggccaaa agccacgtgt ataagataca 
16561 cctgcaaagg cggcacaacc ccagtgccac gttgtgagtt ggatagttgt ggaaagagtc 
16621 aaatggctct cctcaagcgt attcaacaag gggctgaagg atgcccagaa ggtaccccat 
16681 tgtatgggat ctgatctggg gcctcggtgc acatgcttta catgtgttta gtcgaggtta 
16741 aaaaacgtct aggccccccg aaccacgggg acgtggtttt cctttgaaaa acacgatgat 
16801 aagcttgcca caaccatgga agatcccgtc gttttacaac gtcgtgactg ggaaaaccct 
16861 ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg gcgtaatagc 
16921 gaagaggccc gcaccgatcg cccttcccaa cagttgcgca gcctgaatgg cgaatggcgc 
16981 tttgcctggt ttccggcacc agaagcggtg ccggaaagct ggctggagtg cgatcttcct 
17041 gaggccgata ctgtcgtcgt cccctcaaac tggcagatgc acggttacga tgcgcccatc 
17101 tacaccaacg tgacctatcc cattacggtc aatccgccgt ttgttcccac ggagaatccg 
17161 acgggttgtt actcgctcac atttaatgtt gatgaaagct ggctacagga aggccagacg 
17221 cgaattattt ttgatggcgt taactcggcg tttcatctgt ggtgcaacgg gcgctgggtc 
17281 ggttacggcc aggacagtcg tttgccgtct gaatttgacc tgagcgcatt tttacgcgcc 
17341 ggagaaaacc gcctcgcggt gatggtgctg cgctggagtg acggcagtta tctggaagat 
17401 caggatatgt ggcggatgag cggcattttc cgtgacgtct cgttgctgca taaaccgact 
17461 acacaaatca gcgatttcca tgttgccact cgctttaatg atgatttcag ccgcgctgta 
17521 ctggaggctg aagttcagat gtgcggcgag ttgcgtgact acctacgggt aacagtttct 
17581 ttatggcagg gtgaaacgca ggtcgccagc ggcaccgcgc ctttcggcgg tgaaattatc 
17641 gatgagcgtg gtggttatgc cgatcgcgtc acactacgtc tgaacgtcga aaacccgaaa 
17701 ctgtggagcg ccgaaatccc gaatctctat cgtgcggtgg ttgaactgca caccgccgac 
17761 ggcacgctga ttgaagcaga agcctgcgat gtcggtttcc gcgaggtgcg gattgaaaat 
17821 ggtctgctgc tgctgaacgg caagccgttg ctgattcgag gcgttaaccg tcacgagcat 
17881 catcctctgc atggtcaggt catggatgag cagacgatgg tgcaggatat cctgctgatg 
17941 aagcagaaca actttaacgc cgtgcgctgt tcgcattatc cgaaccatcc gctgtggtac 
18001 acgctgtgcg accgctacgg cctgtatgtg gtggatgaag ccaatattga aacccacggc 
18061 atggtgccaa tgaatcgtct gaccgatgat ccgcgctggc taccggcgat gagcgaacgc 
18121 gtaacgcgaa tggtgcagcg cgatcgtaat cacccgagtg tgatcatctg gtcgctgggg 
18181 aatgaatcag gccacggcgc taatcacgac gcgctgtatc gctggatcaa atctgtcgat 
18241 ccttcccgcc cggtgcagta tgaaggcggc ggagccgaca ccacggccac cgatattatt 
18301 tgcccgatgt acgcgcgcgt ggatgaagac cagcccttcc cggctgtgcc gaaatggtcc 
18361 atcaaaaaat ggctttcgct acctggagag acgcgcccgc tgatcctttg cgaatacgcc 
18421 cacgcgatgg gtaacagtct tggcggtttc gctaaatact ggcaggcgtt tcgtcagtat 
18481 ccccgtttac agggcggctt cgtctgggac tgggtggatc agtcgctgat taaatatgat 
18541 gaaaacggca acccgtggtc ggcttacggc ggtgattttg gcgatacgcc gaacgatcgc 
18601 cagttctgta tgaacggtct ggtctttgcc gaccgcacgc cgcatccagc gctgacggaa 
18661 gcaaaacacc agcagcagtt tttccagttc cgtttatccg ggcaaaccat cgaagtgacc 
18721 agcgaatacc tgttccgtca tagcgataac gagctcctgc actggatggt ggcgctggat 




18841 attgaactgc ctgaactacc gcagccggag agcgccgggc aactctggct cacagtacgc 
18901 gtagtgcaac cgaacgcgac cgcatggtca gaagccgggc acatcagcgc ctggcagcag 
18961 tggcgtctgg cggaaaacct cagtgtgacg ctccccgccg cgtcccacgc catcccgcat 
19021 ctgaccacca gcgaaatgga tttttgcatc gagctgggta ataagcgttg gcaatttaac 
19081 cgccagtcag gctttctttc acagatgtgg attggcgata aaaaacaact gctgacgccg 
19141 ctgcgcgatc agttcacccg tgcaccgctg gataacgaca ttggcgtaag tgaagcgacc 
19201 cgcattgacc ctaacgcctg ggtcgaacgc tggaaggcgg cgggccatta ccaggccgaa 
19261 gcagcgttgt tgcagtgcac ggcagataca cttgctgatg cggtgctgat tacgaccgct 
19321 cacgcgtggc agcatcaggg gaaaacctta tttatcagcc ggaaaaccta ccggattgat 
19381 ggtagtggtc aaatggcgat taccgttgat gttgaagtgg cgagcgatac accgcatccg 
19441 gcgcggattg gcctgaactg ccagctggcg caggtagcag agcgggtaaa ctggctcgga 
19501 ttagggccgc aagaaaacta tcccgaccgc cttactgccg cctgttttga ccgctgggat 
19561 ctgccattgt cagacatgta taccccgtac gtcttcccga gcgaaaacgg tctgcgctgc 
19621 gggacgcgcg aattgaatta tggcccacac cagtggcgcg gcgacttcca gttcaacatc 
19681 agccgctaca gtcaacagca actgatggaa accagccatc gccatctgct gcacgcggaa 
19741 gaaggcacat ggctgaatat cgacggtttc catatgggga ttggtggcga cgactcctgg 
19801 agcccgtcag tatcggcgga attccagctg agcgccggtc gctaccatta ccagttggtc 
19861 tggtgtcaaa aataataata accgggcagg ggggatctaa gctctagata agtaatgatc 
19921 ataatcagcc atatcacatc tgtagaggtt ttacttgctt taaaaaacct cccacacctc 
19981 cccctgaacc tgaaacataa aatgaatgca attgttgttg ttaacttgtt tattgcagct 
20041 tataatggtt acaaataaag caatagcatc acaaatttca caaataaagc atttttttca 
20101 ctgcattcta gttgtggttt gtccaaactc atcaatgtat cttatcatgt ctggatccgg 
20161 aataacttcg tatagcatac attatacgaa gttatgttta aacggcgcgc cccggaattc 
20221 gccttctgca ggagcgtaca gaacccaggg ccctggcacc cgtgcagacc ctggcccacc 
20281 ccacctgggc gctcagtgcc caagagatgt ccacacctag gatgtcccgc ggtgggtggg 
20341 gggcccgaga gacgggcagg ccgggggcag gcctggccat gcggggccga accgggcact 
20401 gcccagcgtg ggcgcggggg ccacggcgcg cgcccccagc ccccgggccc agcaccccaa 
20461 ggcggccaac gccaaaactc tccctcctcc tcttcctcaa tctcgctctc gctctttttt 
20521 tttttcgcaa aaggagggga gagggggtaa aaaaatgctg cactgtgcgg cgaagccggt 
20581 gagtgagcgg cgcggggcca atcagcgtgc gccgttccga aagttgcctt ttatggctcg 
20641 agcggccgcg gcggcgccct ataaaaccca gcggcgcgac gcgccaccac cgccgagacc 
20701 gcgtccgccc cgcgagcaca gagcctcgcc tttgccgatc ctctagagtc gagatccgcc 
20761 gccaccatga ttgaacaaga tggattgcac gcaggttctc cggccgcttg ggtggagagg 
20821 ctattcggct atgactgggc acaacagaca atcggctgct ctgatgccgc cgtgttccgg 
20881 ctgtcagcgc aggggcgccc ggttcttttt gtcaagaccg acctgtccgg tgccctgaat 
20941 gaactgcagg acgaggcagc gcggctatcg tggctggcca cgacgggcgt tccttgcgca 
21001 gctgtgctcg acgttgtcac tgaagcggga agggactggc tgctattggg cgaagtgccg 
21061 gggcaggatc tcctgtcatc tcaccttgct cctgccgaga aagtatccat catggctgat 
21121 gcaatgcggc ggctgcatac gcttgatccg gctacctgcc cattcgacca ccaagcgaaa 
21181 catcgcatcg agcgagcacg tactcggatg gaagccggtc ttgtcgatca ggatgatctg 
21241 gacgaagagc atcaggggct cgcgccagcc gaactgttcg ccaggctcaa ggcgcgcatg 
21301 cccgacggcg aggatctcgt cgtgacccat ggcgatgcct gcttgccgaa tatcatggtg 
21361 gaaaatggcc gcttttctgg attcatcgac tgtggccggc tgggtgtggc ggaccgctat 
21421 caggacatag cgttggctac ccgtgatatt gctgaagagc ttggcggcga atgggctgac 
21481 cgcttcctcg tgctttacgg tatcgccgct cccgattcgc agcgcatcgc cttctatcgc 
21541 cttcttgacg agttcttctg agcgggactc tggggttcga aatgaccgac caagcgacgc 
21601 ccaacctgcc atcacgagat ttcgattcca ccgccgcctt ctatgaaagg ttgggcttcg 
21661 gaatcgtttt ccgggacgcc ggctggatga tcctccagcg cggggatctc atgctggagt 
21721 tcttcgccca ccccccggat ctaagctcta gataagtaat gatcataatc agccatatca 
21781 catctgtaga ggttttactt gctttaaaaa acctcccaca cctccccctg aacctgaaac 
21841 ataaaatgaa tgcaattgtt gttgttaact tgtttattgc agcttataat ggttacaaat 
21901 aaagcaatag catcacaaat ttcacaaata aagcattttt ttcactgcat tctagttgtg 
21961 gtttgtccaa actcatcaat gtatcttatc atgtctggat ccgggggtac cgcgtcgaga 
22021 agttcctatt ccgaagttcc tattctctag aaagtatagg aacttcgtcg agataacttc 
22081 gtatagcata cattatacga agttatgtcg agatatctag acccagcttt cttgtacaaa 
22141 gtggttgata tctctatagt cgcagtaggc ggaagaacta atgagtatag ctacttaaag 
22201 aaaataaaat gaaaccctgt cagtcttaag atttctagaa gtcgctgtcc tatacggaac 
22261 ccaaaactct cactgttaat gaaataccat tgtcggggcg aagatgtagc tcagtggtaa 
22321 aatacttgcc agcacacaca agaattagac ttcaaccgtc accaactgcc ctgtgtagga 
22381 cggtcggtca ctgaaagaga atattgtctg caatactcta atgacatctg tctgtgttca 
22441 tctgaaatgt tccatttaaa acacagcagc cttactgttg gaccatttat ctcagtaatg 
22501 attctgctcc gctttctttg tacaggacgc aacaacagta aaggaagaag tcttattggc 










22621 atcgatgagt tctctgcgtc catcctcacc gggaagctga ccacggtctt tcttccggtc 
22681 gtctacatta ttgtgtttgt gattggtttg cccagtaatg gcatggccct ctggatcttc 
22741 cttttccgaa cgaagaagaa acaccccgcc gtgatttaca tggccaacct ggccttggcc 
22801 gacctcctct ctgtcatctg gttccccctg aagatctcct accacctaca tggcaacaac 
22861 tgggtctacg gggaggccct gtgcaaggtg ctcattggct ttttctatgg taacatgtat 
22921 tgctccatcc tcttcatgac ctgcctcagc gtgcagaggt actgggtgat cgtgaacccc 
22981 atgggacacc ccaggaagaa ggcaaacatc gccgttggcg tctccttggc aatctggctc 
23041 ctgatttttc tggtcaccat ccctttgtat gtcatgaagc agaccatcta cattccagca 
23101 ttgaacatca ccacctgtca cgatgtgctg cctgaggagg tattggtggg ggacatgttc 
23161 aattacttcc tctcactggc cattggagtc ttcctgttcc cggccctcct tactgcatct 
23221 gcctacgtgc tcatgatcaa gacgctccgc tcttctgcta tggatgaaca ctcagagaag 
23281 aaaaggcaga gggctatccg actcatcatc accgtgctgg ccatgtactt catctgcttt 
23341 gctcctagca accttctgct cgtagtgcat tatttcctaa tcaaaaccca gaggcagagc 
23401 cacgtctacg ccctctacct tgtcgccctc tgcctgtcga ccctcaacag ctgcatagac 
23461 ccctttgtct attactttgt ctcaaaagat ttcagggatc acgccagaaa cgcgctcctc 
23521 tgccgaagtg tccgcactgt gaatcgcatg caaatctcgc tcagctccaa caagttctcc 
23581 aggaagtccg gctcctactc ttcaagctca accagtgtta aaacctccta ctgagctgta 
23641 cctgaggatg tcaagcctgc ttgatgatga tgatgatgat ggtgtgtgtg tgtgtgtgtg 
23701 tgtgtgtgtg tgtgtgtgtg tgcacccgtg tgtgagtgcg tggtagggat gcaccaacat 
23761 gcatggggct gtcatttcct atccaagctg cctgtctctg caccaatcac aagcatgcag 
23821 ctctccccag gattgccaga agcctcctcc tttgcatgag aacagtcttc cactctgatg 
23881 aaaagcatca gtatcagaaa ctgaaacgaa ctgagaggag cttgttttgt gaaagtgaag 
23941 agaagatgga gggtcagtga cttgcaaaaa aaaccaacca aacaaaaact acacctggca 
24001 agaaggctaa gactctctga aatgcttcct tttccatctg gagttcgtct cggccttgtt 
24061 caggacctga ggccctggta gagcttcagt ccagttgatt gactttacag acttgagaga 
24121 ggagtgaatg aggagtgaat gaggctcctg gcggcatcct aaccggctaa cagtggcctt 
24181 gctggacaat aggattcaga tggctggagt tacattctca caccatttca tcagaactat 
24241 tggggatctt gatcaatgtg caggtccctt agcgtcagta accctgggag ctcagacacg 
24301 atgggggtga gggtgggggt gggggtgggg gtgaggctct acaaacctta gtgatgactg 
24361 cagacacaga accatggagc tgagcctgct tctgcttgcc agggcaccac tgtaatgttg 
24421 gcaaagaaaa accaacagca gtgttttgag cctctttttt tggtcagttt atgatgaatt 
24481 tgcctattgg tttattggga ttttcagttc ctttattact ttgttgtaat tttgtgtgtt 
24541 tattagtcaa gaaaaagaag atgaggctct taaaaatgta aataaaattt ttggtttttt 
24601 ggttttttaa cttgggccaa ctacaaatac tgcttaggtt tttttctaac ttaattgtta 
24661 actacatcat gtgaacttaa gacattttca tgataaagca ttactgtagt gtcagttttc 
24721 cctcatcctc gatcatagtc cttcccgtga agcagggccc ttcccctccc ccccctttgc 
24781 cgtttccctc cccaccagat agtcccctgt ctgctttaac ctaccagtta gtattttata 
24841 aaaacagatc attggaatat ttattatcag ttttgttcac tgttatcagt tttgttcact 
24901 aatttgtcca ataatggaat taacgtcttc tcatctgttt gaggaagatc tgaaacaagg 
24961 ggccattgca ggagtacatg gctccaggct tactttatat actgcctgta tttgtggctt 
25021 taaaaaaatg accttgttat atgaatgctt tataaataaa taatgcatga actttaaaaa 
25081 aaaaaaaaac aagttctttc aggctgtgtg tttgtatgaa ggggggaggg gaggaagaga 
25141 ggggaatcct gctgttctag acattgtgat ctgacgccca ccccaccctg tctgttcttt 
25201 tctttctttc tttcaatttt aaacagtgtg atgctcactc caccccttcc ttccttgaga 
25261 tggcgcaacg caattaatga taacttcgta tagcatacat tatacgaagt tatggtctga 
25321 gctcgccatc agttcaacac acaacactag gaatctacac ctggccttgt gaatttacac 
25381 tttttctcac actagttttt caaataaagt gtagttcctg ttgttctgcc acaactacct 
25441 ttcgttaatt gttatgtcta aaattgtttt ctgtgtattt ctacaacgtg gtcatccatt 
25501 tttaaaggtt atagaccctt taatagtctg gatatattac aatgaatata ttccctcctg 
25561 gatggcacct tgacttaggc taactcacgt gatttttttt tctttttgac tatttcagca 
25621 ttattgcttt gtacatctgt gtgtaggcat cattggcatt tactttactt ttatttagac 
25681 gggtttcact atattgccct gaaactctct atgtacacca ggctgacccg ttcaactcct 
25741 agagatctgc ttgcctctgc ctcccgagtg ctgggattaa ctgtatgtat gcaccatcac 
25801 agctggatct ttgagaatgt ttgtgaaggc tgtatttctg gaatagaacg gtcagctgaa 
25861 aaggtgtgtg tctagggggc ctggagagat ggctccctag ttaagagcat ttgtttcttt 
25921 tccagaggac cttggttcag ttctgctgtt ctagacagca gttctaagca ccatggtagt 
25981 aatggcttac aaaccatcct taactccggt tccagggccc ttgatggtct ctctgaccac 
26041 tggaggcatt cagcgtgcat gtggctggct ctctctctct ctctctctct ctctctctct 
26101 ctctctctct ctccctcaca cacacacaca gacacacaca cacacataca cgaaggacaa 
26161 acacacacac attaaataaa aacaactaaa tctttttttt ttaatttttt ttttttaaag 
26221 atttttattt attattatat gtaagtacac tgtagctgtc ttcagacact ccagaagagg 
26281 gcatcagatc ctgttacaga tggttgtgag ccaccatgtg gttgctggga tttgaactct 








26401 aactaaatct taaaagaaga agttgcatat ctattgtggg gtgtgctaga tgcttattct 
26461 aaattttgat aatcttttgc caaattgctt cagtatctaa atgcctgtat ctgtttccca 
26521 aagcacttga ccacatttcc tgccaccagc cttttgaaat tttgctggtc agatttgata 
26581 cctctctgta ctcaagcatc actgtgtagc agttgaagta caggcctgat ctatgctgaa 
26641 gcttggctct gccccttagc tctccgagag cgttgcttgt gaggataatt acgtctttca 
26701 cataggcgtc agggatgagc tactgggcac atttctgtat tcccaagttg catgtagcag 
26761 aataacacca gtctcctcat tcccaaggct tggtcttgtg tagatcagtt acccaaagtc 
26821 aaactgctct gaaaatgcta aatgggaatt tgttcatttt aaaacgtgca tgttctgagt 
26881 aaggattgag gcaggactgg tgtgtggtga gtctttgccc agaatttcca ggcggtttgc 
26941 cactatccag ctgtgttttg gttatcagag tgggtgtctc agcccttgta ttcaggtagc 
27001 atattcttga aaggagagag tgtctgaaaa gggagataag aagacactac acgaagtgct 
27061 gagaccacat tcatgtaact ccttttgggg actttgtgat tgtcttgtat taagttgtca 
27121 ctctctttct gtgttttata agttgaattt tatcactggt atttgttttt gggagcatgc 
27181 acatgcaggg gtccgtgggc ccacagttgt ttgctgggga tcttggaatg catcccctaa 
27241 gggtaagggt cttctgagat tggatctatg ttactagtaa gaaatgaaga gaaagatgag 
27301 ataaaaaggt ccagagagcc tccacatgtc atctataaat ttgtccagta gtaaaaagct 
27361 tttctggtat ttgccattta ttggcaattt tttaaataat atatgctgat tatgttttta 
27421 aaaaatcaaa cagctgagct ggagagatgg ttcagtggtt aagagcaggg gctggtcttc 
27481 cagaagtcct gagtttaatt tccagcaccc catggtgatt cacaaccatc tataaaggga 
27541 tctagtgtcc tcttctggta tgtgggtgta catgcagcat agaactcata tataagataa 
27601 ataaatgaca taaacaacta taagtaaatt gaactggtgg ccaagtgtgg tggtgcacac 
27661 ttctaatccc agcactgagg aggcagaggc aggcagatcg ctgagtgcaa ggccagtctg 
27721 gtctgcagag ctaatttcag gccagccagg gctacatagt gagaaccttt ctcaaaaata 
27781 aaggatggag agatggtttc gtggttggga actttgctcc tattgcagag aacttggatt 
27841 cagttcccgg cacacacatg gcagctcaca agaaactcca gttcccaggg atctgacact 
27901 gtcttgttgt ctccatgggt accaagcaag cacttgtgtg cacacgcaga cacagaatct 
27961 atgtaaaaat aaaaatgaca tccaacaaac gtaacagtta ctttcttcac ttttgcagag 
28021 tctttggaga tctattaaaa tgtaaacgat ggtccaggat gttgcttact agtagagtac 
28081 aggggtgtgg gctgaccctt agtactattg aaacgtaaaa ggtagataca ataagtattt 
28141 tgagaaagaa tcaaaagaat atttttagat acaaaagctt tcttggtaag ttttaccttt 
28201 tttttttttt ttttcctgtt ctggagctca ttgtagacca ggctggcctc aaactcacaa 
28261 aggtcatcct gtctctgtca cccgagtgct gggatcaaag ccatgtatca ttcactacca 
28321 ctgctgggca gttccatgag ggtagcttgg aagcctctgg tcttaagtta gacccttggt 
28381 tggagacaga aggaaccatg ccccagacaa gcagagacac cttgggtgca gtcatcttgg 
28441 cttttgtggt caatactgca tcgcctgatt cgtctgaagg acctgagtct aacccgagaa 
28501 tgagcatttt gtactcccct gggccattta ctaggaaggc cccttaattt gaaagcagtg 
28561 tagacttgtc tttctgtgca ggccaaagtt caaagctgac ttcactgaaa tgaatttcct 
28621 gagcatttca ttgtggtagg agtttcaaag ttgtaattaa tttcctggtt atcaggattt 
28681 cataaaccct gtggttatag tctcatctgt atgcacactt cattgattac aactttattg 
28741 ctgaaacttt aatgctttga gaggctctgg gaaggactag aatattttag aatcaaggtt 
28801 agtcgcttgt tggagtttta ctggagagct tgtctcttag aagtgaagtt ctcgagtcat 
28861 atatgtatat gtatgtgcgt gtatatgcat gaatatatgt atacatacaa gtgtgtgtgt 
28921 gtgtgtgtat gtgtgtgtgt aagacagctg tccagtcctt ccttgaattc cagttctaaa 
28981 gggaaacacc tcccttgagg ttaggaatca agaccctcca cattacccaa gccttgagta 
29041 aaagaggtgg ttgctagata ttcctatata aagcggggtc acggggtgca cacgctctta 
29101 ttgagggaag tgtggaggcc tctgtggctt gggtatgagc tactcctgtc tctcactatt 
29161 ggtaaatctc tgtctcatct gtgtctgtct ctctctgtag gggagagggt gcagctctgt 
29221 gcagagttgt gggacatcgt caacacaaac cacagacgta gcctgcagga ttcctctgca 
29281 gcagagcatc atcacccggc aggcagcagc ctgatcggct catacatcac cacacattaa 
29341 ctgcagacga ctaagtcagg actcctacct gggcatcagc ctagccatgg aggctgatgt 
29401 tcccagtgaa tgcgggggta ctaagaacgg ctagagaaat agctcatggg ttaaaagtgc 
29461 aaagtgctta ttgcttttag agaggatcaa gttttggttt ccaaaacctg ggtgactcaa 
29521 aaccactggc aaggccagtt cctggaaatc taatgcctgc cctctcttgc acttgcacac 
29581 acacacacac ccacaccccc ccccacacac acacacacac acacacacat acacacacac 
29641 acacacatac acacacacac acacacacat acacacacac acatacacac acacacacac 
29701 acacacacat acacacacac acacacccac acacacacac acccacacac ccacacatac 
29761 acacacacac acacacacac tcacacacac acatacacac acacacacac acatacacac 
29821 acacacacac acacacacat acacacacac acatacacac acacacacac acatacacac 
29881 acacacacac ccacacacac acacacacac acatacacac acacacacac acacacacac 
29941 actcacacac acatacacac acacacacac acacacatac acacacacac acacacacac 
30001 acacacacac acacacacac acggcacata aagctcatga agagacaagc atgcacatag 
30061 ttgaaaagaa aaattcggct ttctagagtt taggctgctc aaaagcactt aaaacatcgt 
30121 gctccaaagg gttagagaac caagacaaca acaaagagcg tggtgtcatg gcgcgcgcct 
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30181 ttaatcccag cacttaggac gcagaggcag ggggatctgt atgagtgtgg ggccagcctg 
30241 ggctacatag actctatctt acaacaacaa caacaacaag aaaacaagaa gacaagtgga 
30301 gtgggggttt ggagagctag caagaacact tctgctatta tagaggacct gggttaggct 
30361 cccagcacct atatcaggtg gctcacaact acatataact ccagcctcag gtgatctagt 
30421 gttctcttct gaccaccgtg ggcactggac aaatatggta cacactcaga caagcaggca 
30481 tacacatcat atataaaaca aaacaaacaa acaaaaacca acccaaaaca aaacaacaaa 
30541 aaaacaggga gagataccat gtaattacaa atttcttatg gattgcatgt tttgttcagt 
30601 ttaggttttg gttttataat atttttcttt tgaaacagtc tccacgtagt tctgacttgc 
30661 ctagaattct ccatataggc ccgactgggc tcagagtcac ggggatctgc ctgcttctgc 
30721 ctccaaagtg ctgggattac accgcactgt ttacttttat tttgttttat tttgagataa 
30781 ggtttcacac tgtagctcag gctggcctga aagttactac gtagcccaag ttggtcttga 
30841 agtcatagca gccctcctat ttcagtctcc taaattctga gaaccacagg agagagccac 
30901 catgcctggt tcaccctgtc ttagttactg ttcaactgct gtgatgacca cagcaactct 
30961 tataaaagaa agcatttaac ggggggctgg cttacagttg agaggctcag tccattatca 
31021 tcacggcaga gcacagcggt gcacacgtgg ctggaacgga agctgagagt tgtatcctgt 
31081 tcctcaggca gagtgaggag cgagagactg ggcctggcat gagcttttga aacctcaaaa 
31141 cccactccca gtgacacttt ccagtgacat gactacatgt atcccaataa cccatacctc 
31201 ctattccttt tcaaatagtt ccacaacctg gtgactattc aaatgaatga gcctataaga 
31261 ccattcttgt tcaaactatc tatcacacac tttttaacaa tagcttaaaa tttacaaatc 
31321 aaatacacat caaatgccct gtagatctaa agatgttaac aagaaggaag gcccaagtta 
31381 agaggcttga ataccactta gaagggggaa caaaatagtc atgggaggaa ggaagcatct 
31441 gggtgggaga gaggagggtg agaggaacag gggccaggat caggcatggg gagaaacgag 
31501 agagtcccag agaacaggag aatgagtgaa aatatgcagc tgtgtgtgta gggggttggg 
31561 gatagggatg tgtgggggga ggaattcttt aggaagtccc agagacctgg gatgaaggag 
31621 gctcccagga gtcaatagag gtggccttag ccaaaatgcc cagtggggat atggaatccg 
31681 aagaaaacac ctgcagtagc cagataggac cccagtggag ggatagggac accaacccac 
31741 ctacaaaact ttttacccaa aatttatcct gcgtaaaaga attgcagaga caaagatgga 
31801 gcagtgacta atggaatggc agaccagtga ccagaccatt ttaggatcta tcacataggc 
31861 aggaaccaat ccctcacact attaatgatg ctatgctgtg cttgcagaca ggagcctagg 
31921 ttagcagccc tctgagaggc tttacccagc agctgactga ggctgatgca gagactcaca 
31981 gacacacatt cggtggaggt tgaggacccc tgaggaagag ttaggggaag gattgaagac 
32041 ccttaaggag atggcaaccc cacaggaaga ccaatagtgt caactaacca ggacccctgg 
32101 gaactcccat aaactgagcc accaaccaaa gagcatacat gggctggtct gaggctccca 
32161 acacatatgt agcagaggac tgccttgtct ggtctcggtg ggagaggatg tgcctaattc 
32221 tgcaagactt gatgccttag agttggggga catgaagggg caccctctca gaggcaaagg 
32281 ggagggggga ggagggagga agtctgtgag gggggactag gaggggacag cgtttgggat 
32341 gtaaagaaag aaaaggaagg agggagggag gagggaggga aggagggatg aaggacaaat 
32401 caagtggtac aaaaacgtga tagtataaaa gcttatagag aagaataaag agccgggcgg 
32461 tggtggcaca cgcctttaat cccagaactt gggaggcaga agcaggttga tttctgagtt 
32521 tgaggccagc ctggtctaca aagtgagttc caggacagcc aggactatac agagaaaccc 
32581 tgtctcaaaa aaaaaaaaaa caaaaaacaa aaaacaaaca aaaaaaaacc accaaaaaaa 
32641 caaaacaaaa caaaacaaaa acaaaaaaag aataaagaac ccttctcaac cacccacatc 
32701 agaacacagt agctctcttt gtgaatactt tgatgtgttc tatgcgtgga caagcatatg 
32761 ttttgtatcc atgtttatat cttaattgca ttacctacta gtaatattta cacataaatt 
32821 gcctcagagt ttagtggctt acccaaccat ttgttaacat attctaggat catgaattca 
32881 agagcaattg atcttcacca gtctaccttg gggtcttgtt tggtggccac caagatcttg 
32941 gatggtgctg atgtcaactg caggcctggg acacagtgcc aatgcagctc actcacaggg 
33001 cagcctggga cacagtgcca ctgtggcact cacagggctg gtgagagctg ctcctggcag 
33061 caagcttcca ttccacctca cgaggatctc tccacagggc tgcttgagtg acctcacagc 
33121 ataaaagcag gcttccttcc aaacaagcga cccaggaaaa caagagggaa gctgtaaaat 
33181 cttgcttcag aggtcacacg ctgtcgtttc gtttccacca tgcctgacct gacacacaga 
33241 ctagctacaa cccagctcgg gcagagactt ccaaggagag cgggcaagca ggtgagggcc 
33301 attgagcaat ttggagtctg gcttgtatac tgtgcaggaa catacctcag gcagtatcat 
33361 cgcatctaca catgcagact tgccccactg ttttaaatga ctgtgtctat tgtacacaca 
33421 cacacacaca cacacacaca cacacacaca cacagaaaca cacacagaaa cacacacaat 
33481 gcaatctgca gaatactata taaacaatac ctgcatacct ttatcttgag tgcttgctca 
33541 cttaatattc tcctattcct ttttttttta aatctgtgtg ttatttcaag acagaatttt 
33601 tttgtatagc cctggctgtc ctggaactca ctctgcagac cagactggcc tcaaactcag 
33661 aaatctgcct gcctctgctt tctgagtgct gggatcaaag gtgtgtgcca ccgctgccac 
33721 agccaccaac cggcttcttc tgttcctttt atgtgccagg cttgttctag gttctaaatg 
33781 gtattattgc agagaataaa ctagagcaag aatcttgttc ttgtggaatt tactttctga 
33841 ttgggggaag aaagaaaact atgcatatat ccaaagtcag tcaacgggag agtaagtgcc 
33901 atgggtgttc tatattgggg aatggtctta tctgaaggtg aaacttgagc accacatatt 
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33961 gtggtttctc attgctgtga ctaaataccc aaccagaagc accataaggg aggaaggggt 
34021 tattttgact ttcagtttaa gaagagataa agtccctcac cgtaggaggg catggtggtg 
34081 taagccggag acatctggtc acattgtatc tgcagtcaga aagtagggac aggacagtaa 
34141 atgggtccag gctacaaacc ctgaaggcct gcccacccaa ccacttcttc agttaaggat 
34201 ccacccctta aatgttttta caacctacca aagaagcagg ttcacctaga gaccaatgtt 
34261 caaacacctc agctagtggg ggacatttca gatcagaacc acagcatgaa ggaccatggg 
34321 tagacacaaa gccaaggctt catggagcaa ttaaggaaca gagagtgtgg gccagcaggt 
34381 tacagagcta tgcaacccct ggtgtctgaa gggtaagaag cttgactctc attcttggtg 
34441 agacaacgta ttcactggcc atttagaagg ccacaggtta ccatatgggt tgtggattga 
34501 caagagcaag agcaagaaca gttcagggtg acccaagcga gagccaatgc tggtaggaat 
34561 atgggtagta acaaagatgg agaggaaggt gaccaactac actccattct ggagacaata 
34621 ccaactgata ttaggaaagg aagattagag agtgtactga cttttttttc tgcttgaaga 
34681 tgatggtgaa gtacctttcc atatctaccc gttagcacac cgcaccaggc tggactggag 
34741 ggagagaagc ttagccaggt cctgggtggg tggaggcagg atcttggttg gtggtgagtg 
34801 tgtgggcaaa gaacacatac acccatgaac acccagaacc tgactcagct tcatcgaggg 
34861 tgagggtgag ggaggtggga ggaaggagta tttgtgcccc ttgggggtgg tcagggtctc 
34921 tggggaagtg tttgtgtggc catgaacaat tggccaggac aagggtggtg gtggaaaagg 
34981 ctccatctac atactaaagg cacctaataa ggtctaacaa ggagtgaagc ctgatgactt 
35041 tcagggtaat aaattcttac tagggtggat ggtggggcag ctggctttat ggtgccaggt 
35101 tgggaggggg aggagggagc caactcctgc catcctgatc tgaggttgaa gatctccttg 
35161 aaccttcttc tgaccagtcc tccataaccc tgggccattg tggccccatg gagaagtact 
35221 tgggtgtgag ctagtttgga atttgaaaag taaaggttct gttttgacca tggcatagcc 
35281 ttaaatgtct tgatcagttt tctgttacca taaaaaaata cttgaggtgc tgtgctctat 
35341 aaagaaaaga agtttactta acccaacttt tgtttgtgtg tgcttttctt tttctgtaat 
35401 ttatttcttt taattcactt tatgtgccga ttgtagcccc cccttcctcc tctctcccag 
35461 tctctccctt acaaatccct cctcccatta cctcctcccc ttcttagtga aggaaagccc 
35521 accctgggta ccaccccacc ctgggacatc tagccactgc aggactaggc atatcctctc 
35581 ccgctgaggc ccaagaaggc agtccaggta gagaaagggg atccaatggc aggcaacaga 
35641 gtcagagaca gcccctgctc caattgttag gtgacccaca tgaagaccaa gccgcacatc 
35701 tgctacaaat ttaacccaca gttttggagg tcagatatct aagaccagcc agctcaattg 
35761 attcagcctc tggtaagggc cttatggtgg atggtgtcat aatgcagagg gtatacaaaa 
35821 gagatggtaa gacaaaaaga cagagattca aagagcagac tctctctctc tctctttttt 
35881 ataacaactt attcttgtgg gcactaacca gggtcccatg aggactgtat tgatcctttc 
35941 tgaagatggt gccctcaata gcctaaccac cttccacttg gataacgtgc tctctctctc 
36001 tctctctctc tctctctctc tctgtgtgtc tgtgtgtgtg tctgtgtgtc tgtgtgtgtg 
36061 tgtctgtgtg tgaatgtttg agacagggtt tctctgtgta gtcctgggtg tcctgggtct 
36121 cactctgtac tgctcctgaa ctcacagaga tctgttgctt ctgtctctca ggttctggga 
36181 ttaagggtgt gcgccaccac tgcctggctt ctttattggg ggtttgggga gactcccatc 
36241 tcttaaaggt tccactactt ttcagcacat tgccacacta aggggcaccc ttcccccaac 
36301 cctctaaggg gacaaactca accatgtcct aaccatagca ctgagtttga gatgtctaca 
36361 gagacaagta aggcatttgg aaccagtcca gattttttct ttcttaattt aagaagagat 
36421 ttatatattt aatttctatg tgtatgagtg ttttgcccac atgtctcacc atgcaccaca 
36481 tgtgttcagt gactgcagag gccagaagag agctgaggtc acatggggtt gtgagtggct 
36541 atgcctgtgc caggaacaac agcagcagtg gttaaatgct tttaaccgct gagacatctc 
36601 cccagccctt agaatatctc ctaagcagca gttgggaatg gagcagtggc tttgccattg 
36661 tgctagcatt taaatgaagc ttctttaagg gagagcacac aggtggagag gaggaagttt 
36721 agggaggagg cctttaacag ttacaccatt gtggacaaaa gaagggccaa taaaatagac 
36781 caaaaatgag tgatgctggc cccggaggaa ctccatggaa gtcacaggca taaatcagag 
36841 cttgcccata ttttctggat gcttctaagg ggtcaggtaa gataagagca aagaaggcaa 
36901 tgagggtcat gctggcacac acacagaggt ggagacgatc agctgaggga gcaggaaagg 
36961 gctttggatg ttctgcattc tagatatggc atctctaggt caaatgacat gtgtgacttt 
37021 ctgatcataa taagttgctt ttctgaaccg ttgtgtggat atatacatct gccaatatta 
37081 tgtgactatt ataaattttt gcattttatt ttatgtgtgt gcatgttttg cctgcatgca 
37141 tgtctgccta tcacgtgtga gcctcgtatc tgtggaggcc aggagaggag ctacagcctg 
37201 gagttacgga tacgatgatc gtgagcagcc atgttcatgc tagagattga accggatcga 
37261 tcctccagga gcatagccag tgctcttggc tctcagagcc atcttttcag tcccaaatat 
37321 gagtgtatct ttatacacgc catagaaaac accaagcttc cactgctctt ggtacgtaaa 
37381 aaggagaaat taaagcctga gtcgacaatt attcggagtg tgggcaactg ggaagacagg 
37441 agttgtttgc tttgtatttt acatgcgggt ttatctgtca ctcctctcca ctaagggacg 
37501 agggatggtg tcacagtggc agaggagaca gtaaaacaga ttcatgggaa atctgatcct 
37561 atctttcttt ctttctttct ttctttcttt ctttctttct ttctttcttt ctttctttct 
37621 ttctttcctc cctccctccc tccctccctc cctccctccc tccctctcct tccttccttc 
37681 cttccttcct tccttccttc cttccttcct tccttccttc cttctttctt tctttctttc 
226	
	
37741 tttctttctt tctttctttc tttctttctt tctcttaaag atttatttat ttatttcatg 
37801 tatgtgggta cactgtcact gtcttcagac acaccagaag agggcatcag atcccattac 
37861 agaaggttgt gagctatcac gtggttgctg ggaaatgaac tcaggacctc tggaagagca 
37921 gtcagggctc ttaatcactg agccatctct ccagctcctg atcccacttt tctatgtgtt 
37981 attgaaacaa aacctgagtt cttctgggta ggctcttcag ggagggatca tttgacattt 
38041 gtgctttaga aggatccgtg ccattcttct gaggaggatg tgggggcatg gctcatacaa 
38101 ctggcctgag agccttagcc ctgcaccctg gccagcttac cttaagatca gggcttaatc 
38161 ttcagcattt ggccaagtct ctcactccag ctttacgggg agcctgcggc gagtgactta 
38221 cgtctggaga aagctcaaca gtgcttctgt gtagcattag gccaactaat tagctaatcc 
38281 tgggagtgca ttttggccta gtcttgtgcc gggagctctt tcagatgcca cctgggaacc 
38341 tggaggggac tttgttcctt ctgttgtggg gtatccacca gaagggctgc tggacatggg 
38401 gttaagacag tagaaagtcc cagcctagca cctagccttt cttagagtga gcttttaagc 
38461 acaaaaatct atgtccatac atagagattg acatactttg gttgacaaga acactttgcc 
38521 agaactagag aagtcaaaaa gcaaggtcag tacatttaga gactttccca gagctagact 
38581 ttgatggatt aggtcttagt tttcattttt ggcaggtgct tgctgtctaa gtgctgagtt 
38641 tcacagcatg aatggtactt ccagcatgga gacagctgcg ctaagatctg ggggcttact 
38701 aaagtctggg gccctgctac aatccccact ggtcttagtg agtgagtcaa atcatggact 
38761 catcctgttt tagtttgaga tgcagggcct cactgttaat cctaacagaa tgagcattta 
38821 aggctcaggc aatgaggata gcagagtcat tagccagagg gaccaggaga agagaaacca 
38881 gtactaatta tttccccaac catggcaagg ctttctctaa ttactcctga tcagttagta 
38941 cagaaacaac acttttctcc ccaaaccaca ccatttcctt tatttcatga gaagtctaag 
39001 cgtctccaat tttgttggga ctatttcttc aagggaatct aacttgctat aattctgaaa 
39061 tggaaacttt taatacctct agggcctgat caacctgtct gcttagtttg gaaagcatca 
39121 gaagaggttc atttagtcat tgatacatac tcaccagtgc tctcagagac ccagtaatat 
39181 tgccgctatt caaatgaatt aactaaccca ctaggcagaa tagcaaacat ccgaataaac 
39241 agaagtacct cggttaaagg ttttggatat taatcaagtt tgagcccctt ataagtcctc 
39301 tgacattcgt ttgggctgtc cccagtcaca atgagttttg tcagttaacg ggctggccat 
39361 ctggtttgtt cctgcctgtg tgtagtacag gggctgggtg tctgagcata accagcagtc 
39421 ctggctgatt tcacctggga atgactaatc tctatcccca gggacataga atctgcttcc 
39481 ccaggatttt tcctgtttcc caaaggccag aatcttttaa aggatttttt caggaagcct 
39541 cagttttaca acccccattt tcacagtgta aactcccttg tttctggcaa ctagggggcc 
39601 cagcctcagg acatgtatag aattgtaaat tctgtattcc tgtctcaaaa gataaattcc 
39661 cacatctttc ctttcctcca tacaagcaaa cacttaaagt gtgcatcagc aggtaaaggc 
39721 ccacgtggaa tataggttgc tggtctatag tcacactagc taattaatgc cttccctgta 
39781 tctgtcttcc tcattgttca gcaggcctga gggctgtgag gcttagacca taaccctgtc 
39841 ttcacatcca taatgtaaaa cataactcca ggggaggtgg agaggcaggc agaggaggaa 
39901 cctcaggccc caggaaacct tactttcaat gggttcgcag tccagagaca gtccatttgg 
39961 catcagtgtc tgtggcttct gctttctcta tctgggtgtg gtgggtctgt ggtgtaagtc 
40021 agctaccttc acagctataa ggagtcgcaa gaatcacctt gtagggtcac tttcagatta 
40081 gttccagtgc ccctttgact ccttgcttga cccagatggt atcactggac tacgacaagg 
40141 ttcagaaact ggtggtaaac tcagggttgg gtgggtctct cagatagttt aatgatcgcc 
40201 tgtatggaag actggagcac cgacaatggc ctgagaaagg aatgattaca gatttttgcc 
40261 aattgctggt ttctgagcag gggaagcagt gggggaaaca taatctcata tgagggcgaa 
40321 taccttcata agtggggtgc agtgggctga agccaagcag aggagggaga cccacccatt 
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  Appendix D – Genotyping 
All mice represented below were from the same lineage used in this research, and 
genotyping was performed by Hua Lin. (Research Associate, MRG) 
Matriptase (ST14) floxed allele 
In order to detect the floxed matriptase allele, primers p4/p5 (table 2.1, section 
2.2.6) were used with a product of 450bp for the floxed allele and 425bp for the 
non‐floxed allele (figure 8.5), with the reference ladder as shown in figure 8.6. 
There were some initial problems with the PCR protocol producing false positive 
results for the homozygous floxed allele however, this has since been improved. 
 
 
 
 
 
 
 
 
 
 
 
 
425bp ST14 non‐
floxed 
450bp ST14 floxed
3000
1000
500‐ 
400‐ 
14 mice
Figure 8.5: Semi‐quantitative PCR for floxed ST14 allele. An ear notch was taken and genomic DNA 
extracted as described in section 2.2.6. Subsequently the DNA was amplified by PCR using specific 
primers as detailed in section 2.2.6. The resultant product was then visualised by intercalation of 
ethidium bromide and UV light generated by a GelDoc machine. A reference ladder was used (O’Gene 
Ruler DNA ladder mix, below) to identify the size of the product. The primers used for floxed ST14 were 
p4/p5. A positive control (+) for non‐floxed, homozygous floxed and heterozygous floxed were used as a 
reference. Water was used as a negative control. 
Figure 8.6: DNA reference 
ladder 
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Matriptase exon 2 ablation 
To detect excision of exon 2, primers p5/p3 were used (table 2.1, section 2.2.6), 
with a product of 900bp for non‐excision (with neomycin cassette) and 450bp for 
successful excision (figure 8.7), with the reference ladder shown in figure 8.6. As 
observed below, many of the samples have a band at 900bp and 450bp suggesting 
that exon 2 had not been successfully ablated. As discussed in chapter 5, this was 
likely due to poor expression of cre in the target tissue, resulting in inconsistent or 
no excision of exon 2 in the target tissue. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
450bp ST14 ko
900bp ST14 +
16 mice
3000‐ 
1000‐ 
500‐ 
Figure 8.7: Semi‐quantitative PCR (genotyping) cartilage‐specific matriptase exon 2 ablated mice. An ear 
notch was taken and genomic DNA extracted as described in section 2.2.6. Subsequently the DNA was 
amplified by PCR using specific primers as detailed in section 2.2.6. The resultant product was then 
visualised by intercalation of ethidium bromide and UV light generated by a GelDoc machine. A reference 
ladder was used (O’Gene Ruler DNA ladder mix) to identify the size of the product and confirm successful 
ablation of exon 2. The primers used for excision were p3/p5.  A positive control (+) for ST14 + with no 
excision (neomycin cassette present), ST14 +/knock‐out and ST14 knock‐out were used as a reference.  
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PAR‐2 floxed allele (PAR‐2 col2;cre) 
Primers p2/p3 (table 2.1, section 2.2.6) were used to detect the floxed allele, 
giving a product of 173bp (non‐floxed allele) and 149bp, (floxed allele) observed in 
figure 8.8, with the reference ladder shown in figure 8.6. For confirmation of base 
pair product size, refer to appendix A and B. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
173bp Par2 non‐
floxed
149bp Par2 floxed
13 mice
1000‐ 
500‐ 
200‐ 
100‐ 
3000‐ 
Figure 8.8: Semi‐quantitative PCR (genotyping) floxed PAR‐2 allele. An ear notch was taken and 
genomic DNA extracted as described in section 2.2.6. Subsequently the DNA was amplified by PCR 
using specific primers as detailed in section 2.2.6. The resultant product was then visualised by 
intercalation of ethidium bromide and UV light generated by a GelDoc machine. A reference 
ladder was used (O’Gene Ruler DNA ladder mix) to identify the size of the product. The primers 
used for floxed PAR‐2 were p2/p3. A positive control (+) for PAR‐2 homozygous floxed and PAR‐2 
heterozygous floxed were used as a reference.  
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PAR‐2 exon 2 ablated allele (PAR‐2 col2;cre) 
To detect ablation of exon 2 primers p1/p3 (table 2.1, section 2.2.6) were used, 
giving a product of 116bp for successful ablation, and no product for non‐excision 
(product too large to detect on PCR). (Figure 8.9) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1000‐ 
500‐ 
200‐ 
100‐ 
3000‐ 
116bp 
Par2 KO
18 mice
Figure 8.9: Semi‐quantitative PCR (genotyping) cartilage‐specific PAR‐2 exon 2 ablated mice. An 
ear notch was taken and genomic DNA extracted as described in section 2.2.6. Subsequently the 
DNA was amplified by PCR using specific primers as detailed in section 2.2.6. The resultant product 
was then visualised by intercalation of ethidium bromide and UV light generated by a GelDoc 
machine. A reference ladder was used (O’Gene Ruler DNA ladder mix) to identify the size of the 
product and confirm successful ablation of exon 2. The primers used for excision of exon 2 were 
p1/p3. A positive control (+) for PAR‐2 exon 2 knock‐out was used as a reference.  
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PAR‐2 floxed allele (PAR‐2 oc;cre) 
Similar to the PAR2 col2;cre mice, primers p2/p3 (table 2.1, section 2.2.6) were 
used to detect the floxed allele, (figure 8.10) with the reference ladder shown in 
figure 8.6. The effects of oc;cre will not be observed in the cartilage, so ablation of 
exon 2 cannot be shown in an ear notch sample. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
173bp Par2 non‐
floxed 
149bp Par2 floxed
11 mice
1000‐ 
500‐ 
200‐ 
100‐ 
3000‐ 
Figure 8.10: Semi‐quantitative PCR (genotyping) floxed PAR‐2 allele. An ear notch was taken and 
genomic DNA extracted as described in section 2.2.6. Subsequently the DNA was amplified by PCR 
using specific primers as detailed in section 2.2.6. The resultant product was then visualised by 
intercalation of ethidium bromide and UV light generated by a GelDoc machine. A reference 
ladder was used (O’Gene Ruler DNA ladder mix) to identify the size of the product. The primers 
used for floxed PAR‐2 were p2/p3. A positive control (+) for PAR‐2 homozygous floxed and PAR‐2 
heterozygous floxed were used as a reference, and water as a negative control. 
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Col2;cre 
Shown in figure 8.11, forward and reverse primers were used to detect the 
presence of col2;cre (table 2.1, section 2.2.6), with the reference ladder shown in 
figure 8.12. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9 mice
350bp Col2 Cre+ 
1500‐ 
500‐ 
300‐ 
100‐ 
Figure 8.11: Semi‐quantitative PCR (genotyping) col2;cre. An ear notch was taken and genomic 
DNA extracted as described in section 2.2.6. Subsequently the DNA was amplified by PCR using 
specific primers as detailed in section 2.2.6. The resultant product was then visualised by 
intercalation of ethidium bromide and UV light generated by a GelDoc machine. A reference 
ladder was used (O’GeneRuler Express DNA Ladder, below) to identify the size of the product. 
Primers used for col2;cre were forward and reverse as detailed in section 2.2.6. A positive control 
(+) for col2;cre was used as a reference, and water as a negative control. 
	
Figure 8.12: DNA reference ladder 
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Oc;cre 
Observed in figure 8.13, forward and reverse primers were used to detect the 
presence of oc;cre (table 2.1, section 2.2.6), with the reference ladder shown in 
figure 8.14. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
865bp Oc‐
Cre +
6 mice
500 
1000 
Figure 8.13: Semi‐quantitative PCR (genotyping) oc;cre. An ear notch was taken and 
genomic DNA extracted as described in section 2.2.6. Subsequently the DNA was amplified 
by PCR using specific primers as detailed in section 2.2.6. The resultant product was then 
visualised by intercalation of ethidium bromide and UV light generated by a GelDoc 
machine. A reference ladder was used (O’GeneRuler 100bp Plus DNA Ladder, below) to 
identify the size of the product. Primers used for oc;cre were forward and reverse as 
detailed in section 2.2.6. A positive control (+) for oc;cre was used as a reference, and water 
as a negative control.  
	
Figure 8.14: DNA reference ladder 
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